Changes in rat dopamine- and serotonin function in vivo after prolonged administration of the specific 5-HT uptake inhibitor, citalopram.
The effect of prolonged administration of the potent and specific 5-HT uptake inhibitor citalopram on behavioural measures of dopaminergic and serotonergic activity has been studied in rats. Administration of citalopram in the diet at a daily dose of 99 mumol/kg led to supersensitivity to d-amphetamine-induced hypermotility and stereotypy and to subsensitivity to apomorphine-induced hypomotility 2 h after withdrawal. Forepaw clonus induced by 5-methoxy-N,N-dimethyltryptamine was decreased 2 h and 24 h after withdrawal and the number of head shakes induced by 1-5-HTP and citalopram were decreased 24 h after withdrawal. The d-amphetamine potentiation was still seen after 24 h, whereas the response had returned to normal 3 and 7 days after withdrawal. The content of amphetamine in three different brain regions was about 50% higher compared with controls 24 h after withdrawal of prolonged citalopram administration. At this time citalopram had been eliminated, and citalopram itself could not affect amphetamine metabolism. Other experiments indicated a linear relation between d-amphetamine brain concentration and motility level. Thus, a 50% increase in citalopram-treated rats cannot alone account for 3-fold increase in d-amphetamine-induced motility. Potentiation of d-amphetamine-induced hypermotility was also found after citalopram in a daily dietary dose of 25 mumol/kg for 13 days and after oral bolus injection (49 mumol/kg twice daily for 14 days). Acute citalopram injection had no effect in any of these models. The results suggest increased responsiveness of dopaminergic mechanisms mediating hypermotility, and decreased sensitivity of dopamine receptors mediating sedation (proposed autoreceptors). Sensitivity of 5-HT receptors was also decreased. The mechanisms by which citalopram induces d-amphetamine supersensitivity as well as subsensitivity to apomorphine and 5-HT agonists are presently unknown, since no changes in dopaminergic and serotonergic receptor binding have been found after an identical dose regimen.